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© Method of thickening. 






© Aqueous based compositions can be thickened by 
mixing in a thickener which is a water-in-oil emulsion. 
Preferably the thickener contains water soluble polyacryla- 
mide or polymethacrylamide homopoh/mers or copolymers 
with other suitable monomers. The polymers may be slightly 
cross-linked. The thickeners are themselves of low viscosity 
and are easy to handle, but act to thicken aqueous based 
mrnDPsitionS effeaiYClY and quickly, typically dissolving in 






water in about one minute. They are also resistant to 

bacterial attack. 

They have wide application, examples of compositions 

which may be thickened are emulsion paints, carpet backing 
*Z compounds textile pigment printing pastes, drilling mud, 
^ latex, and wallpaper paste. 
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METHOD OF THICKENING 



Thickeners for aqueous based compositions such 
as paints, adhesives, textile printing pastes, carpet 
backings, cosmetics, drilling muds, latices etc are 
usually natural or synthetic products supplied as solids 

5 or dilute solutions. Typical examples of natural or 
modified natural products are starches, carboxymethyl 
cellulose, hydroxyethyl cellulose etc. and among the 
synthetic products used are polyvinyl alcohol, sodium 
polyacrylate gels etc. These materials are often 

D difficult to handle insofar as they are difficult to 
dissolve and use, they are not very efficient, they 
are variable in quality and possess other technical 
disadvantages like being prone to bacterial attack. 

We have now discovered that inverse 
5 (i.e. water-in-oil) emulsions of water soluble 



polyacrylamide and polymethacrylamide homopolymers 
and copolymers of these with acrylic or methacrylic 




acids, cationic monomers such as dimethylaminoethyl 
methacrylate quarternised with dimethyl sulphate etc 

PC) 

can be empolyed as efficient, easy to use thickener 
in these systems. The ratios of these monomers can 
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range from 100/10 (i.e. (meth) acrylamide homopolyraer 
to 10 (methyl) acrylamide/90 comonomer). Minor 
amounts of other ethylenically unsaturated monomers 
may be included. Some of these inverse emulsions of 
high molecular weight, greater than 1 x 10 6 . preferably 
greater than 6 x 10 6 , have been used as flocculants. 
In this new use they overcome the well known problems 
of dissolving solid products which can take several 
hours since the polymer has always been in the aqueous 
phase . 

In the present invention we have found that 
by reversing the emulsion (whether by the addition of 
water or the addition of a reversing surfactant and 
water) the low viscosity water in oil emulsion is 
almost instantaneously inverted to an extremely viscous 
paste of water soluble polymer in the aqueous phase. 

Formulations can be provided wherein the 
water phase of the inverse emulsion includes a 
reversing surfactant so that addition of pure water 

,«»n,» reversion to an oil in water emulsion. 



But otherwise the addition of a water soluble 
inversion surfactant to either the inverse emulsion 
or the water causes the water in oil emulsion to 
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revert and become water soluble and because the emulsion 
is essentially already in the aqueous phase, rapid 
solubility occurs. Typically the dissolution in water 
takes around 1 minute compared to several hours for 
5 solid materials. 



It is possible to produce lightly 
crosslihked products of this type by including a small 
amount, 0.1-5% by weight, of a di- or poly- 
functional olefinically unsaturated compound such 
10 as allyl methacrylate , diallyl phthalate, di vinyl 
benzene, triallyl isocyanurate or methylene 
bis-acrylamide in the polymer. 

These water-in-oil emulsions are of low 
viscosity 200-800 cps at 25°C {typically 500 cps) 
15 and 15-40% solids (typically 25-30%). They can 

easily be inverted in water based systems to give 
very high solution viscosities. 

The water-in-oil emulsions typically 



15-40% (typically 25%) polymer solids 
2-10% (typically 5%) oil soluble 

surfactant HLB below 7 
13-25% (typically 20%) oil phase usually 

a hydrocarbon such as white spirit, 

.: .1. d i-i I, .1 (. •.;< (\> v. i i I ) U I. V ^ \ •'>> \. Iidj. a i . * 
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50% water. 




* (r) =* Easo trade name. 




Up to 5 p.p.h of an inversion surfactant (usually water 




soluble) may be incorporated. 


5 


Sorbitan mono oleate can be used as an oil- 




soluble surfactant. 




The main advantages of using these water in 




oil emulsions over other solid and liquid products are 




their ease of production, ease of handling, rapid 


10 


solubility, efficiency, freedom from bacterial attack, 




salt stability and temperature stability coupled with 




low cost. 




The following examples illustrate the use 




of these inverse emulsions as thickeners. 


15 


Example 1 




Use in thickening emulsion paints. , 




In this example, Thickener A is a 25% active 




water in oil emulsion, containing an inversion surfactant. 




of an acrylamide/sodium acrylate copolymer crosslinked 


20 


with 0.5% of allyl methacrylate. 




The following paint formulation was used;- 
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Water -(l) 
Thickener (solid) 
Disper sant ( solid ) 
Antifoam 
Pigments 



100 
2.2 
1-8 
0.9 

385.0 (Mixture of 
titanium 
dioxide and 
calcium carbon- 
ate) 

Binder latex 298.0 

Water 158.0 
The binder latex used was a styrene/butyl acrylate 
emulsion of 55% solids. 



10 


The paints were made by dissolving the ' 




thickener in water ( Q ) then adding the pigment 






dispersant and antifoam. The pigments were then 






dispersed in this mixture using a high speed stirrer. 






Finally the binder latex and water were added. Two I 


15 


paints were made, one using Thickener A, the other 






using a conventional hydroxyethyl cellulose thickener. 






When Thickener A was used the ease of 






*' UW ^ L - L,| y' co ^ mixing ana ease or dissolution were 






readily apparent. The rheology of the paints were 




20 


similar and the viscosity of the paint made from 






Thickener A was slightly higher. 
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Using Thickener A, unlike the hydroxyethyl 
cellulose, paints may be made by omitting the 
thickener from the dispersion stage and post adding 
this after the binder latex. This method offers 
5 process and quality control advantages. 

Example 2 

Use in thickening carpet backing compounds. 

Thickener B was used in this example and 
this is a 25% active water in oil emulsion, 
10 containing inversion surfactant, of acrylamide/sodium 
acrylate copolymer crosslinked with 0.25% of diallyl 
phthalate. 

Two carpet backing compounds were made. 
These consisted of thickener styrene/butadiene 

15 latex, filler, dispersing agent for filling and 

antifoam. One mixture was made using Thickener B 
and the other using the same amount (on a solids 

>>agjg) ^ a p^roni-innal ^rrylir pmnlflinn thickener. 

The use of Thickener B produced a compound 
20 having a viscosity 20% higher than the conventional 
product indicating a lower amount may be used 
to achieve a given viscosity. 
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Example 3 

Use in thickening textile pigment printing pastes. 

In this example Thickener C was used. This is 
a 25% active water in oil emulsion, containing inversion 
surfactant, of acrylamide/ammonium acrylate copolymer 
crosslinked with 0.50% of allyl raethacrylate. This product 
was compared to a well known commercial product based on an 
ethylene/maleic anhydride polymer in dry powder form. 

The Thickener C produced pastes which thicken 
in one minute compared to the lengthy time for the 
conventional product. In addition, unlike the conventional 
product, the addition of ammonia was not necessary. 

Printing performacne was similar. 

Example 4 

Use in thickening Drilling Muds for oil 

recovery. 

In this example, Thickener D was used. 
This is a 25% active water in oil emulsion of an acrylamide/ 

wnriinm ar-rylat.p rnpnlymfir. frNo inversion Fmrf flrtant 

necessary in this example). 

Two typical sea water based bentonite muds 
were made up one using Thickener D and the other using an 
equivalent amount of a conventional solid, high molecular 
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weight carboxymethyl cellulose (CMC). The formulation 
based on Thickener D showed a higher viscosity, a higher 
yield point and lower fluid loss in addition to a much 
shorter dissolving/mixing time. 

Example 5 

Use in latex thickening. 

In this example, Thickener E was used. 
This is a 25% active water in oil emulsion, containing 
an inversion surfactant, of an acrylamide/sodium 
acrylate copolymer crosslinked with 3% di vinyl benzene. 

Natural rubber latex was thickened using 
Thickener E and separately an equivalent amount of a 
conventional sodium polyacrylate gel thickener. The 
Thickener E was much easier to handle than the gel 
and exhibited greater thickening efficiency. 

Example 6 

Use in thickening water for a wallpaper paste. 

In this example Thickener F was used. This 
is a 25% active water in oil emulsion containing an 
inversion surfactant of an acrylamide/sodium acrylate 
copolymer crosslinked with 0.1% of allyl methacrylate. 
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Water was thickened by stirring in 3% of 
Thickener F and in comparison an equivalent amount of 
conventional dry starch paste. The materials produced 
similar viscosities but the Thickener F dissolved in 
1 minute compared to 15 minutes for the starch. The 
thickened adhesive showed good open time, grab slip etc. 
and did not suffer from bacterial attack. 
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CLAIMS: 



1. A method of thickening an aqueous based 

composition by mixing the composition with a 
thickener characterised in that the thickener is a 
water-in-oil emulsion. 

j 

i 

r 

5 2. A method according to Claim 1 in which the * 

water phase of the emulsion contains water soluble 
polyacrylamide or polymethacrylamide homopolymers j 
or copolymers of these with each other and/or 
with acrylic or methacrylic acids, cationic monomers, 

0 or any mixtures of these. 

3. A method according to Claim 2 in which 

15 

the said polymers make up /to 40% of the thickener**. 

4. A method according to Claim 3 in which the 
said polymers make up 25-30% of the thickener. 

% t-z A — rr.c*"hcdl — c* c co r di n — — any — z-tlq — — Cl-ninto — 3 — t-ss — 4 

in which the said polymers are lightly cross-linked 
by incorporation of 0.1 to 5% by weight of a di- or 
poly-functional olef inically unsaturated compound. 
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6. A method according to any one of Claims 2 to 5 
in which an; inversion surfactant is added to the 
thickener. 

7. A thickener for aqueous based compositions 
which is a water in oil emulsion. 

8. A thickener according to Claim 7 

in which the water phase of the emulsion contains water 
soluble polyacrylamide or polymethacrylamide 
homopolymer s or copolymers of these with each other 
and/or with acrylic or methacrylic acids, cationic 
monomers, or any mixture of these. 



9. An aqueous based compound thickened by 

the method of any one of Claims 1 to 6. 
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